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In the claims: 

1 , (Previously presented) A method of forming a set of insulator plugs in pjtn 
isolation trench in a semiconductor substrate having a device layer, without the use of 
CMP, comprising the steps of: 

depositing a pad insulator layer having a pad thickness over said device layer surface; 

etching a set of isolation apertures through said pad insulator and said device layer to an 
isolation depth; 

depositing in a single deposition step an isolation insulator layer in said isolation 
apertures to a depth sufficient to fill said isolation apertures above said device layer by a 
first margin that is less than the thickness of said pad insulator and having a sidewall 
thickness on isolation aperture walls; 

etching said isolation insulator layer such that said sidewall thickness of said isolation 
insulator on said aperture walls is removed; whereby at least some of said isolation 
insulator remains disposed on a top sudace of said pad insulator as a remaining portion of 
said isolation insulator layer; and remaining isolation plugs of said isolation insulator 
layer fill said isolation apertures with an isolation plug surface above said device layer 
surface by a second margin; and 

etching said pad insulator layer with an etchant that does not attack said isolation 
insulator layer, whereby said pad insulator and said remaining portion of said isolation 
insulator layer are removed in the same step and said isolation plugs fill said apertures 
without CMP, 
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2. (Currently amended) A method according to claim 1 > in which said semiconductor 
substrate wafer is an SOI wafer in which said device layer is formed above a buried 
insulator layer. 

3. (Currently ameaded) A method according to claim 1 y in which said semiconductor 
substrate wafef is a bulk silicon wafer in which said device layer is formed in said silicon 
wafer, 

4. (Original) A method according to claim 1^ in which said pad thickness is such that 
said sidewall thickness is less than a sidewall threshold amount. 

5. (Original) A method according to claim 1 , in which said first margin is greater 
than said sidewall threshold amount. 

6. (Original) A method according to claim 2, in which said pad thickness is such 
that said sidewall thickness is less than a sidewall threshold amoimt. 

7. (Original) A method according to claim 2, in which said first margin is greater 
than said sidewall threshold amount. 

8. (Original) A method according to claim 3, in which said pad thickness is such that 
said sidewall thickness is less than a sidewall threshold amount. 

9. (Original) A method according to claim 3, in which said first margin is greater 
than said sidewall threshold amount. 

1 0. (Previously presented) A method of fonning a set of insulator plugs in an 
isolation trench in a semiconductor substrate having a device layer, without the use of 
CMP, comprising the steps of: 

depositing a pad insulator layer having a pad thickness; 

3 

PAGE 5/1 1 * RCVD AT 2/612006 1 :23:24 PM (Eastern Standard Time] * SVR:USPTO-EFXRF-6/25 * DNIS:2738300 * CSID:845 892 6363 * DURATION (mm-ss):03^ 



FEB 06 '06 13:32 FR IPLPlW E FISHKILL 

10/710,001 



845 892 6363 TO 915712738300 P. 06/11 

F1S920040044USI 



implanting said pad insulator with ions $uch that implanted areas of said pad insulator 
have an etch rate substantially greater than unimplanted areas of said pad insulator; 

etching a set of isolation apertures through said device layer to an isolation depth; 

depositing in a single deposition step an insulator layer in said isolation apertures to a 
depth sufficient to fill said isolation apertures above said device layer by a first margin 
that is less than the thickness of said pad insulator and having a sidewall thickness on 
isolation aperture walls; 

etching said insulator layer such that said sidewall thickness of said insulator on said 
isolation aperture walls is removed; whereby at least some of said isolation insulator 
remains disposed on a top surface of said pad insulator as a remaining portion of said 
isolation insulator layer; and remaining insulator plugs of said insulator layer fill said 
isolation apertures above said device layer; 

and etching said pad insulator layer with an etchant that does not attack said 
insulator layer, whereby said pad insulator and said remaining portion of said isolation 
insulator layer are removed and said isolation plugs fill said isolation apertures without 
CMP. 

] 1 . (Original) A method according to claim 10, in which at least areas of pad nitride 
disposed between apertures separated by greater than a minimum active area distance are 
implanted. 

12. (Original) A method according to claim 1 0, in which only areas of pad nitride 
disposed between apertures separated by greater than a minimum active area distance are 
implanted. 
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13. (Original) A method according to claim 10, in which said ions have an 
implantation energy such that less than a threshold amount of ions penetrate said device 
layer. 

14. (Original) A method according to claim 1 0, in which said ions have an 
implantation energy such that at least a threshold concentration of ions extend throughout 
said pad insulator layer. 

15. (Original) A method according to claim 10, in which said pad thickness is such 
that said sidewall thickness is less than a sidewall threshold amount. 

16. (Original) A method according to claim 10, in which said first margin is greater 
than said sidewall threshold amount. 

1 7. (Original) A method according to claim 1 2, in which said pad thickness is such 
that said sidewall thickness is less than a sidewall threshold amount. 

18. (Original) A method according to claim 12, in which said first margin is greater 
than said sidewall threshold amount. 

19. (Previously presented) A method of forming a set of isolation plugs in an isolation 
trench in a semiconductor substrate having a device layer without the use of CMP 
comprising the steps of: 

depositing a pad insulator layer having a pad thickness; 

etching a set of isolation apertures through said device layer to an isolation depth; 

depositing an isolation insulator layer in said isolation apertures to a depth sufficient to 
fill said isolation apertures above said device layer by a first margin and having a 
sidewall thickness on isolation aperture walls; 
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etching said isolation insulator layer such that said sidewall thickness of said isolation 
insulator on said is^^Iation aperture walls is removed and remaining isolation plugs of said 
isolation insxilator layer fill said apertures substantially coplanar with said device layer, 
without CMP; 

forming a set of field apertures in areas of pad insulator disposed between isolation 
apertures separated by a minimum active area distance; and 

etching said pad insulator layer with an etchant that does not attack said isolation 
insulator layer, whereby said pad insulator is removed and said isolation plugs fill said 
aperture without CMP. 

20. (Previously presented) A method according to claim 1 0, in which said implanted 
areas are formed only in areas of pad nitride disposed between isolation apertures 
separated by greater than a minimum active area distance. 

21 , (Previously presented) A method of forming a set of insulator plugs in an 
isolation trench in a semiconductor substrate having a device layer comprising the steps 
of: 

depositing a pad insulator layer having a pad thickness; 

implanting said pad insulator with ions such that implanted areas of said pad insulator 
have an etch rate substantially greater than unimplanted areas of said pad insulator; 

etching a set of isolation apertures through said device layer to an isolation depth; 

depositing an insulator layer in said isolation apertures to a depth sufficient to fill said 
isolation apertures above said device layer by a first margin and having a sidewall 
thickness on isolation aperture walls; 



6 

PAGE 8/1 1 ' RCVD AT M006 1 :23:24 PKl [Eastern Standard Time] ' SYR:USPTO€FXRF-6125 * DNIS:2738300 ' CSID:845 892 6363 * DURATION {mi%pm 



FEB 06 '05 13:32 FR IPLfiW E FISHKILL 



845 892 6363 TO 915712738300 



P. 09/11 



10/710,001 



FIS920040044USI 






etching $ai<l insulator layer such that said sidewall thickness of said insulator on said 
isolation aperture walls is removed and remaining insulator plugs of said insulator layer 
fill said isolation apertures above said device layer; 

and etching said pad insulator layer with an etchant that does not attack said 
insulator iayer» whereby said pad insulator is removed and said isolation plugs fill said 
aperture without CMP, in which said implanted areas are formed only in areas of pad 
nitride disposed between isolation apertures separated by greater than a minimum active 
area distance in which said step of etching said insulator layer such that said sidewall 
thickness of said insulator on said aperture walls is removed and remaining isolation 
plug$ of said insulator layer fill said apertures substantially coplanar with said device 
layer is performed before said step of forming a set of apertures in areas of pad insulator 
disposed between isolation apertures separated by a minimum active area distance. 

22. (Currently amended) A method according to claim 19 3©> in which said $tq> of 
etching said isolation insulator layer such that said sidewall thickness of said isolation 
insulator on said isolation aperture walls is removed and remaining isolation plugs of said 
insulator layer fill said apertures substantially coplanar with said device layer is 
perfonned after said step of forming a set of field apertures in areas of pad insulator 
disposed between isolation apertures separated by a minimum active area distance. 
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